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Type  F Cl.  botulinum  was  discovered  only  comparatively  recently  (Jensen 
and  Hahnerrvm,  1959;  Moller  and  Scheibel,  I960)  so  that  research  on  the  prepara- 
tion of  a botulinic  anatoxin  of  thi3  type  ha3  not  been  extensive. 

Researchers  have  used  various  different  nutrient  media  to  prepare  a Type  V 

F toxin.  Mikhaylova  in  1965  obtained  toxins  containing  3 , 600-4 , 000  Dml/ml  by  cul- 
turing strain  No.  470  for  3 days  at  28°0  on  Clubman's  medium  and  also  on  a casein- 
hydrolysate  medium  (longer  culturing  of  4-5  days  produced  a drop  in  toxin  activity 
to  100  Dlm/ml).  Ch  the  Martin  medium,  maximum  toxin  formation  was  reached  on  the 
7th  day  (up  to  100  Dlm/ml);  on  liver  bouillon,  toxicity  rose  steadily  until  reach- 
ing 700  Dlm/ml  by  the  7th  day.  Mikhaylova  and  Goldshmid  (196b)  in  growing  a Type 
F culture  on  liver  bouillon  in  flasks  with  cotton  and  sausage  meat,  realized  t oxi- 
cities  of  2,000-10,000  Dlm/ml  after  7 days  of  culturing  and  filtration.  Butalova  and 
colleagues  (1969)  studied  3 strains  of  Type  F Cl.  botulinum  (Craig,  Fklund,  No.  1*70), 
found  that  No.  470  showed  the  greatest  toxigenicity.  On  the  5-6th  days  of  cultur- 
ing on  a casein-fungus  medium,  its  biological  activity  reached  20,000-40,000  Dml/ml; 
on  a casein-acid  nedium,  60,000-80,000;  and  on  a fish  bone  meal  hydrolysate , 80,000- 
100,000  (All  tests  on  white  mice). 


o6lo 


'.'he  present  study,  aimed  at  selecting  a nutrient  medium  for  preparation 


of  crude  and  purified  hotulinic  Ty;v  7 anatoxins,  was  based  on  cultures  of  strain 

Ho.  470,  using  (lluznan's  medium,  liver  bouillon,  media  with  a l vise  of  whale  meal 

and  casein  hjxlrolysnt.os , Kart  in  typo  medium  with  maize  extract  and  maltose,  and 

some  other  forms  of  tho  Martin  medium.  Culturing  was  carried  out  in  quarters, 

o 

with  5 g of  cotton  at  Til  C.  The  media  following  sterilisation  showed  a pH  of 
7 . 7-C . 2 , and  contained  1 00- 1 40  m r,  of  amino  nitrogen.  beginning  wit.h  the  4th  day, 
extracts  were  sfcerilely  removed  from  the  quarters,  and  Pin  .and  It.  determined  on 
white  mice. 

The  create  d.  antitoxin-binding  capacity  was  observed  with  the  use  of 
media  containin'  Martin's  peptone  7-4. 0 Lt).  In  liver  and  whale-mare  bouillon, 

antitoxin-binding  activity  reached  a maximum  by  the  f*-7th  day  of  culturing,  amount- 
ing to  2./, -7,6  and  0,7-1 .4  l.t,  respectively'.  Toxicity  of  the  culture  on  classical 
Martin's  medium  and  on  Martin  type  medium  with  maize  extract,  in  every  case  reached 
a maximum  on  the  nth  day  of  culturing;  on  classical  Martin's  medium  with  sausage 
meat  but  without  chalk,  on  ttie  4th  day.  Toxins  obtained  on  a casein  medium  showed 
lew  activity — 2 10  Dim  ml  and  Lt  under  0,1.  Using  a whale-maize  medium,  activity 
in  some  series  reached  I * 10°,  in  others  0.05  * 10^  on  the  7th  day,  this  being  ex- 
plained, apparently,  by  the  instability  of  tho  medium.  In  growing  Clostridium  on 
on  media  with  Martin's  peptone , lowering  of  antitoxin-binding  capacity  was  noted 
on  the  7th  day  (Table  1). 

Refrigerator  storage  (4-6°C)  of  tho  culture  for  a period  of  30  days  did 
not  alter  binding  capacity  or  toxicity,  which,  actually,  even  increased  in  some 
cases  (Table  2).  This  increase  was  evidently  associated  with  lysis  of  the  microbe 
cells  and  with  increased  advance  of  tho  toxin  into  the  medium. 


Toxin  Formation  by  Type  F Cl.  botuliruan  with  Culturing  on  Various  Media 


Medium 


P.03ult  of  culturing  for  various  periods  (days) 


Lt/ml  Dirtl/ml  (nil.  )j  Lt/ml  | Din 'ml  (mil.) 


Olauzraan 

Liver 

"hale-maize 

Casein 


Martin 

Martin  + chalk 
no  sausage 
Martin  + saus. 
no  chalk 
Martin  + naize 
extract  alone 


Martin  type  with 
maize  extr. 
chalk,  no  saus. 

Martin  type  with 
maize  extr.  and 
saus.,  no  chalk 


<1  0.55  * 0.15  <1 

1 .8  ± 0.2,5  1.2  ±0.19  1.8  ±0.45 

O 0.57  * 0.23  <Tt 

<6.1  0.00021  ± <0.1 

0.00023 


2.0  ± 0.42  0.96  ± 0.13  2.4  * 0.25 

1.3  ± 0.54  1.1  * 0.33  1.8  ± 1.0 

3.0  ± 0 1,5*0  3.3  ± 0.54 

2.1  ± 0.47  1.3  * 0.23  2.S  ± 0.62 


2.0  ±1.8  0.8  ± 0 3.0  ± 1.8 


Martin  type  with  10  3.4  * 0.41  1.4  ^ 0,31  4.0±0 

maize  extr.  + 
sausage  + chalk 


0.65  ± 0.08 
1.5  * 0.24 
0.57  * 0.23 
0.00014  * 
0.00014  [sic] 


1.08  ± 0.19 

1.2  ± O.33 

1.5*0 

1.6  ± 0.26 


2.8  ± 0.54  1.3*0.28  3.5  * 0.5"  1.4*0.32 


0.9  * 0.57 


1.9  * 0.51 
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TABLE  1 
(continued) 


Toxin  Foration  by  Type  F £1.  botulinum  with  Culturing  on  Various  Media 


Medium 

ifl 

Result  of  culturing 

for  various  periods  (days) 

A 

5 

6 

n 

i 

Lt  ral  Dml/nl  (rail. ) 

d 

Dlm/nl  (mil. ) 

Olauz.man 

Liver 

’.’hale -raize 

Casein 

I 

1 .0  ± 0 

2. A ± 0.37 
0.7  ± 0.25 

<0.1 

1 .0  ± 0 

2.1  ± 0.37 
0.5?  ± 0.23 
0.000053  ± 
0.000065 

1.0  ± 0 

2.6  ± 0.5A 
1.A  ± 0.63 

<0.1 

1.15  ± 0.31 

2.0  ± 0.59 

0.A2  ± 0.3 

o.oooos  ± 

0.000059 

Mart in 

15 

‘5-7  ± 0.53 

1.3  * 0.33 

Martin  chalk 

6 

2.3  ± 0.5A 

1 .2  ± 0.33 

2.0  ± 0.9 

1.27  ± 0.A1 

no  sausage 

V 

Martin  + saus. 

6 

A .0  ± 0.9 

1.5  ± 0 

3.3  ± 0.5A 

1.5  ± o 

no  chalk 

Martin  + maize 

1 6 

3.2  ± 0.53 

1.8  ± 0.3A 

3.1  ± 0.A7 

1.5  ± 0.32 

extract  alone 

Martin  type  with 

9 

3.7  ± 0.67 

1 .6  ± 0.A8 

3. A ± 0.67 

1.6  ±0.6  | 

maize  extr.  >7 

1 

chalk,  no  saus. 

Martin  type  with 

A 

3.5  * 0.59 

1.5  ± 0.89 

3.0  ± 0 

1.5  ± 0.89 

maize  extr.  and 

saus.,  no  chalk 

Martin  type  with 

JO 

A. 2 ± 0.33 

2.2  ± 0.33 

3.6  ± 0.A1 

1J6  ± 0.31 

raize  extr.  + 

sausage  & chalk 

1 

I 


- u - 


r 


Activity  of  Type  F dotuliaic  Toxin  Fol lowing  Culturing  and  Cold  Storage 


'Jo,  of 

Ant ; toxin -bind in  : capacity 

and  stren  - 

th  of  toxin 

toxin 

after 

7 days  at  A7°C 

f after  AO 

davs  at  4 -6°C 

series 

- - i 

1 1 -'ml 

!)lm/nl  (mil. ) 

Lt/ml 

nim/ml  (rail. ) 

7 

A 

0.8  • 10^ 

3 

1.5  * 10^ 

A 

2 

1 .2  • 10? 

2.5 

1.4  ’ 10" 

3 

2 

0.6  ‘ I06 

A 

i.o  • io'; 

13 

4 

0.3  * 106 

4 

0.3  * 10 

14 

o 

0.6/  106 

! 

2.5 

0.3/  106 

M ± m 

2.6  ±1.1 

0.3  • 10tr>  ± 0.23  <10b 

3 ± 0.75  | 

1.1  • 10  1 ± 0.42  • 10 

The  most  intensive  toxin  formation,  then,  was  realized  by  culturing  strain 
No.  470  on  media  containing  Martin's  peptone.  Toxin  activity  reached  its  maximum 
on  the  6th  day  of  culturing . 

Co-' elusions 

1 . Maximum  antitoxin-binding  capacity  and  toxicity  of  a culture  of 
Type  ? Cl,  hotulinum  appeared  on  the  6th  day  of  growth  in  liver  bouillon,  on 
Martin's  medium  and  on  a Martin  type  medium  with  maize  extract  (2.3  - 4.2  Lt; 

1.2  • 106  - 2.2  • 106  Dlm/rnl). 

2.  No  strict  proportionality  between  toxicity  and  antitoxin-binding 
capacity  was  observed,  but  it  was  established  that  maximum  antitoxin-binding 
carvtcity  coincided  in  time  with  max  inrun  toxicity. 

3.  Antitoxin-binding  capacity  and  toxicity  did  not  diminish  during 
30-day  storage  of  the  culture  at  4-6°C. 

4.  Toxins  with  activity  of  3. 2-3. 7 Lt  could  be  obtained  cn  Martin's 
medium  with  maize  extract  and  maltose.  This  medium,  being  the  least  expon3ive, 
can  1>e  recommended  for  preparation  of  highly  active  Type  F preparations. 
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PREPARATION  OP  PURIFIED  SORBED  BOTULI SMOTOXOID,  TYPE  F.  Report  I. 
Comparative  Assessment  of  Various  Nutrient  Media  to  Obtain  Active  Type  F Botutin 
V.  P.  Tsnrupkii 

Comparative  asressmei.t  of  various  'nutrient  med:u  for  production  of  toxin  by  Cl.  bo- 
luliniim.  type  !•'.  has  shown  tie'  e.ieatest  antitoxin-!'::'.  capacity  ar.d  toxicity  of  the  cul- 
ti  : • "ii  the  tith  i!  iV  of  cultivation  i'n  liver  broth,  on  ct.-'MC  Martin's  broth  amt  on  a medium 
ol  Martin's  t \ | •'  with  corn  extract.  The  antitoxin  L : r.cii try  capacity  amt  toxicity  failed  to 
ai!>  i after  .'il-tfax  storage  of  tire  eultine  in  a rofrigi-r.  :•  - ,.t  a temperature  rangim:  frorn’-t  to 
tv  C.  A medium  or  Martin's  type  with  corn  extract  and  maltose  can  he  recommended  lor  ob- 
taining lii.ylily  active,  type  F preparation*. 
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